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CN1232968A: SOLID/LIQUID-LIQUID/SOLID COMPOSITE THREE-LAYER FILM 
METHOD FOR MEASUREMENT OF DIFFUSION COEFFICIENT OF LIQUID 
METAL 

Solid/liquid-liquid/solid composite three-layer film method for measurement of 
diffusion coefficient of liquid metal - includes forming a composite film including 
a middle layer divided into two parts of different low melting point metals 
covered by a layer of high melting metal, heating, etc. [Derwent Record] 

CN China 

A Unexamined APPLIC. open to Public inspection ' 

WENKUI WANG; China 
JIANHUA ZHAO; China 

YANSHAN UNIV. China 

News, Profiles. Stocks and More abo ut this company 
1999-10-27/1998-04-17 
CN1 9981 998981 075 

G01N 33/20; G01JN 13/00; 
None 

1998-04-17 CN1 9981 998981 07569 

The present invention belongs to the field of material science, 
and the measurement method of diffusion coefficient of liquid metal 
is that inside one heating furnace with protecting atmosphere on the 
monocrystal silicon substrate, one layer of non-crystal silicon or 
other high-smelting point metal film is first plated, the middle layer is 
divided into two parts of different low smelting point metal or alloy to 
be measured, and one protective layer of high smelting point metal 
is then covered on the middle layer. Proper heat treatment 
temperature is used to form composite including solid/liquid- 
liquid/solid three-layer film, so as to eliminate the effect of buoyancy 
convection and surface tension convection caused by gravitational 
attraction and measure the diffusion coefficient of liquidmetal 
accurately. 
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1. -Jtt««**^Jirit**^**— IB/A— A/B9*.^ = *M*. *^«t 
-M#& Si (A J6),+«*^*fi*^,-»^*** 

■fe^*W*ft**iP^»*J«ffl/*— */HA^ = JB«.iiL#«TTCt* 

2. -#*!]S&&&&r#Ljfc&tt2r&— ffl/fc — ft/IB = 



• . • . • p. • ~ 

•%iB«je:tt**«->h*ftA^JI*. l&ft 0.5— 2mm ^Sl^tf, A 
"a" A A***, ^-f#*rftW "a" 

*B»J#; #-f*5r«t»J "a" A/B *B&. ffiM^ "b", jftertk*" 

C to (t)*if#. r«t ft T*. D.B| C.B6$, *P4-fsrfl 

Boltzmann-Matano^. fe*"f ft Matano #® (x=0) *.&3tt##£. 

4 

ft#d6-*6|**+(*i*A«*tt*itM-fT«. ffl 2.bl). ^sr«. 
«/8*Hj*4H«F A/B £tt*£4;ABtf ttJi^JMbT^MMB 2.b2). ^TA*ft^ 
#it#rft£&. #ffl l.b2 J?f^tt/lH*tt. ffl Boltznann-Matano jt-fe-r#fj 

•W*tt*A4Bft«<r. Jtitft^ftllf^J**^* (5—50 ft) 

Maragoni ****tttt«i± 50%#J| 



100%. 

ft & 

JK (AJS), + -*^***tt*AAJI*^ ( BSP^), 

A: Si 

B: tt»A^AA^ 

C: 

D: ifb&A&yS##£ 
Ittffl 2^JiE*#r*^3#±#**^ 
a: 

b: i^lffli 
c: -&Uf?£ 

mm 3 Ta/Zn-Sn/Si £^ = jIJ&& 500°C 20 + fi«ljl Sn ft>fc£ 

mm 4 Zn *a Sn «j£r*J6*U Sn jfc 

Htffl 5 £ x=0.S«n ^flMSfrM^lB^foA Ta gitf Si 



fMF-'H^, $LMWM Ta/Zn-Sn/Si £<£-3.£J&#£ 7 >fc& Zn % Sn ft 5. 
rt^UL. ffl 1 A . B. C , laD^-JSlfc^Si . Zn v SnfcTa.£& 

+ *«^M : 5-*JH*tt*«»*2Krt*i*T«/Zn-Sii/Si = Ta . 

Zn , Sn Si *E#|£yt^& 99. 9%#±, *£JE *lim#$£#;*J 3x10 4 Pa . 
Ta/Zn-Sn/Si £^3Jij&tt# &tt**J 60iun/23Qnm-230na760nm , 
10x20mm 1 . ****flft 4 l*fcJP-+i*fi ft. 500*C , 

Ta/Zn-Sn/Si 500»C 20 V$fs * SJJt Sn #Jfc&4Mi*lJ 

a/* a* v a*' 

C - C, (x<0, t=0) (2) 

C = C, (x>0, t = 0) (3) 

dC 

— = 0 (x - ± oo, t > 0) (4) 

dx 

_i^ = ^_ (i >fE ) (5 ) 

C-C, (i; = - qo ) (6) 

C = & = + oo) (7) 

^ = 0 <^-±oo) (8) 



(9) 



*J/fJ£:iS=x/>/7 #£(9)$$: 



(10) 
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fxJC = 0 (11) 

$£Ri Boltzmann-Matano jij#|g (10)&*nj(#ifcarf&j£&. 

/^B 3 HTl^^tb Boltzmann-Matano #©^Jt& Zn sfo Sn &#tB x=0 ffi 
^I^J^ii^T x-0. lira. ifc*#O100at.%, C,=0at.%, ft *k#l®$ 

fr&frft&^XCh. &##(10)it#{fe Zn5fBSntt5^ftj£«^ffl 4 . 

-^^i&^^Jt^P, %S.f1k&&&)k 1.0xlO-W/s(Sn:10at.X)3tfiJ^AA 
2. 8xl0"W/s (Sn: 60at.%), iff J&X 

■ 

fftffia* T Ta Si i£>H*#£*t Zn Jj Sn ttSriUHtfcfMl. #i£*#3l 

Sn Zn #> Sn #i§ 0. 5 mo ^t»#i:#6*l»^lR)^^, 

M*t##jL4tffi;2ri*J^Ta Si £ti£*7?-ffl 5 . &ffl 5 pTtt#tti 

Belashchenko # t^ffiJf^rt^ T 500°C Itf Zn *P Sn ft 

Srtfe^Ot. #{tA 3. 75x10 W/s (Sn: 19. 34at.%) £ftftj 7. IxlO'W/s 
(Sn:77.89at.S), *i4Uia«f^*^->hftft*. Mftt&AS^aift^&tt* 

50%&M#it 100%, Silk Belashchenko ft 



Belashchenko 10" 

'-10 W/s ti$BA. ffi$H#$;*7&#T#f!jfti#M£B8 ; £ io'-IOW/s 



4 




I 



WWW 
• » • • • I 
« • • m • • 

*-;»«•- 




%%Vw\ 

•%%Vwy 





BEl 2 



